In the mid-1990s the North Atlantic subpolar gyre warmed rapidly (1), which ; 5; 7; 9; 7; 19).
Over the past 100 or so years the North Atlantic has experienced substantial multi-23 decadal changes in temperature (4), which have been linked to important climate impacts 24 (2; 4; 3). It is widely hypothesised that changes in strength of the ocean circulation, and 25 related heat transports, have been important for driving these changes in temperature 26 (1; 5; 10; 11; 13; 14). However, the relative role of ocean circulation compared to other 27 factors, such as anthropogenic aerosol forcing or surface flux changes, is still questioned 28 (12; 15). Observations, direct and indirect, now suggest that the strength of the AMOC 29 has declined recently (8; 9), and some studies have suggested a large-scale cooling of 30 the North Atlantic should be expected over the current decade (11; 14; 16). Such a 31 cooling would be a major contrast to the rapid warming that occurred in the 1990s. In 
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The simultaneous cooling and freshening of the upper ocean is, however, consistent with ocean circulation (1; 5; 7; 9; 7; 19).
83
Following the peak in the mid 1990s the deep Labrador Sea density index has decreased 84 4 dramatically (see figure 1g and (9) Labrador Sea density seen in previous studies (10; 13).
107
The relationships simulated in the model are summarized in figure 3 e, which shows the advances, will be needed to tease apart the important processes.
134
In this paper we have shown that a large volume of the North Atlantic has cooled sig- Finally, the deep Labrador Sea density is still anomalously low and has decreased over the 167 past decade (see fig. 1 ), albeit at a slower rate. Given the lag between the deep Labrador SHF, which we assume are less sensitive to biases and uncertainties in SHF products.
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A more rigorous quantification of the role of SHFs is presented in the Supplementary
193
Information.
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We also analyse data from the latest coupled climate model from the UK Met Office, we use a composite of 9 events which were defined by finding the 9 largest independent 204 (i.e. the trends are not allowed to overlap) 15-year trends in σ 2 averaged over the 1000- 
